Rat liver constitutive and phenobarbital-inducible cytosolic aldehyde dehydrogenases are highly homologous proteins that function as distinct isozymes.
Rat liver contains two class 1 aldehyde dehydrogenases (ALDHs): a constitutive isozyme (ALDH1) and a phenobarbital-inducible isozyme (ALDH-PB). Defining characteristics of mammalian class 1 ALDHs include a homotetrameric structure, high expression in liver, sensitivity to the inhibitor disulfiram, and high activity for the oxidation of retinal. It is often presumed that ALDH-PB is the rat ortholog of mammalian ALDH1, and the identity of rat ALDH-PB is commonly interchanged with ALDH1. In this study, we characterized recombinant rat liver cytosolic ALDH1 and ALDH-PB. Previous reports indicate that ALDH-PB is a homodimer; however, we found by mass spectrometry and gel electrophoresis that it is a homotetramer. ALDH1 mRNA was highly expressed in untreated rat liver, while ALDH-PB had very weak expression, in contrast to a previous report that ALDH-PB mRNA is expressed in untreated rat liver. Rat liver ALDH1 had a high affinity for retinal (K(m) = 0.6 microM), while no oxidation by ALDH-PB could be detected with 20 microM retinal. ALDH1 was more efficient at oxidizing acetaldehyde, propionaldehyde, and benzaldehyde and was more sensitive to disulfiram inhibition. We conclude that rat liver ALDH1 is the ortholog of mammalian liver ALDH1. Furthermore, despite a high level of sequence identity and classification as a class 1 ALDH, ALDH-PB does not function like ALDH1. ALDH-PB is not merely an inducible ALDH1 isozyme; it is a distinct ALDH isozyme.